^ 0 A 




08/21 



- 1 



47-19658/A 



An aerosol container and a method for storage and administration of a 
predetermined amount of a pharmaceutically active aerosol 

The invention relates to an aerosol container and to a method for storage and 
administration of a predetermined amount of a pharmaceutically active aerosol in 
accordance with the respective independent patent claim. 

Aerosols are today a common dosage form for pharmaceutically active substances. Many 
of those aerosols are to be administered in predetermined (metered) amounts. For various 
reasons (for example stability), certain pharmaceutically active substances are supplied in 
the form of a suspension, that is to say the pharmaceutically active substance is present in 
the aerosol container, usually under pressure, in the form of small solids particles in a 
liquid, the liquid also comprising at least a propellant gas. That kind of formulation of 
pharmaceutically active substances has proved suitable for many substances, and 
especially also for corticosteroids. 

In order to administer a predetermined amount of the pharmaceutically active substance, 
customary aerosol containers are provided with a metering valve having a metering 
chamber. In a first position of the valve, the metering chamber is in communication with 
the interior of the container and, in that position, has been filled with the predetermined 
amount of suspension. In a second position of the metering valve, the amount disposed in 
the metering chamber is then released in the form of an aerosol, since the liquid/solid 
mixture can expand. In that manner the aerosol can be administered, for example orally or 
nasally, to the user. 

Hitherto, the propellant gases used have been the widely known fluorochlorohydro- 
carbons. Those chlorinated propellant gases are now known to be harmful, since they 
destroy the ozone layer, and they therefore should, and must, be abolished and replaced by 
other propellant gases that do not damage the ozone layer. In some countries, very recently 
those propellant gases which comprise chlorinated hydrocarbons have even been banned 
by law. 
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So-called "alternative propellant gases" are therefore presented as an alternative, since 
they do not damage the ozone layer (ozone-depleting potential = 0). However, many 
pharmaceutical substances, when stored in the form of a suspension, are deposited on the 
inner wall of the container when those propellant gases are used, whereas that did not 
occur, or occurred only to a very small extent, when chlorinated hydrocarbons were used. 
Such deposits on the inner wall of the container may result in the desired amount of 
pharmaceutical active substance that is to be administered to the user not being present in 
the metering chamber. A further consequence is that the total amount of pharmaceutically 
active substance stored in the container cannot be administered, since a very considerable 
proportion of the total amount of pharmaceutically active substance introduced into the 
container remains deposited on (adheres to) the inner wall of the container. 



The aim of the invention is therefore to provide a container in which the pharmaceutically 
active substance can be supplied in the formulation that has already proved suitable and in 
which, at the same time, it is possible for alternative propellant gases that do not damage 
the ozone layer to be used, without significant amounts of the pharmaceutically active 
substance being deposited on the inner wall of the container. In particular, that is to be 
possible for anti-asthmatically active pharmaceutical substances (for example cortico- 
steroids), but of course the intention is for it also to be possible for other classes of 
pharmaceutical substances to be stored in such containers without any significant deposits 
of active substance being deposited on the inner wall of the container. 

The aim is achieved in accordance with the invention by a container in which the inner 
wall is coated with a plastics coating and in which the propellant gas is a propellant gas 
that is free of fluorochlorohydrocarbons, preferably a propellant gas that comprises only 
fluorohydrocarbons and, where appropriate, also cosolvents and/or surfactants. With such 
an arrangement, on the one hand no or no significant amounts of active substance are 
deposited on the inner wall of the container, and on the other hand the ozone layer is not 
damaged or destroyed. Especially advantageous materials that may be used for the plastics 
coating are, for example, polytetrafluoroethylene, widely known as Teflon, and also 
n perfluoroethylenepropylene. 
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In specific example embodiments ofsuch containers^ the thickness of the container wall 

may be in the range from approximately 0. 1 mm to approximately 2 mm, and may be 
especially approximately 0.4 mm (depending on the material used), and the thickness of 
the plastics coating may be in the range from approximately 1 nm to approximately 1 mm, 





-3- 



and may be especially some 10 nm. The wall thicknesses mentioned are customary for 
aerosol containers, so that the aerosol containers according to the invention, purely 
externally and especially in respect of external dimensions, do not differ from customary 
containers and therefore, even if they have to be used to deliver the aerosol, for example, 
into an applicator for customary aerosol containers, their use poses no problem. 

The volume of the interior of the container of such aerosols is in the range from approxim- 
ately 1 ml to approximately 100 ml and the volume of the metering chamber is in the 
range from approximately 5 *tl to approximately 400 jd. Those volumes are customary, for 
example, when corticosteroids are used as the pharmaceutically active substance, for 
example for the corticosteroid with the chemical name "9a-chloro-6a-fluoro-llp,17a- 
dihydroxy- 1 6a-methy 1-3-oxo-androsta- 1 ,4-diene- 1 7 p-methoxycarbony 1- 1 7-propionate" , 
but also for other pharmaceutically active and, especially, anti-asthmatically active 
substances, such as, for example, Formoterol, which may be in the form of its salt, 
Formoterol fumarate, the name of which according to IUPAC nomenclature is "(±)2'- 
hydroxy-5 * - [(RS)- 1 -hydroxy-2- [[(RS )-p-methoxy-a-methylphenethyl]amino] ethyl] form- 
anilide * fumarate • dihydrate", or also for mixtures of Formoterol and the mentioned 
corticosteroid. 

An especially suitable pharmaceutically active substance is the substance called 
"(lR,2SM3E,5Z)-7-[l-(3-trifluorome^ 

propylphenoxy)-3,5-decadien-2-ylthio]-4-oxo-4H-l-benzopyrane-2-carboxylic acid" or a 
sodium salt of that substance, since with those substances especially small deposits, or no 
deposits at all, occur on the inner wall of the container. The complete aerosol may there- 
fore in that case comprise 0.1 % to 2% of that active substance and HFA propellant gases 
(where appropriate, cosolvents and/or surfactants may also be included). 

In the following, the invention is explained in detail with reference to the drawing. The 
single drawing is a diagrammatic representation in section of an example embodiment of 
an aerosol container according to the invention. The aerosol container is shown in the 
drawing in its "in use" position. 

The aerosol container is indicated generally by the reference numeral 1. The inner wall of 
the container 1 is coated with a plastics coating 3, the importance of which will be dealt 
with in more detail further below. Mounted on the aerosol container 1 is a metering valve 
2. The metering valve 2 comprises a valve stem 21, which is guided in a valve housing 25 
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and is displaceable against the force of a spring F in the valve housing 25. Provided in the 
wall of the valve housing 25 are individual slots 26 which place the interior 10 of the 
container 1 in communication with the interior 27 of the valve housing 25. The metering 
valve 2 also comprises a metering chamber 20, which is filled in a manner explained 
hereinafter through the slots 26 in the wall of the valve housing 25 with the aid of the 
valve stem 21. The interior 27 of the valve housing 25 is sealed from the metering 
chamber 20 by means of a seal 250; the metering chamber 20 is in turn sealed from the 
outside by a seal 251. Finally, the entire interior 10 of the container is in addition sealed 
from the outside by means of a seal 28 provided in the metering valve 2. 

The stem 21 of the metering valve 2 has two channels 29 and 22. The channel 29 has at its 
"inner" end a transverse bore 24 which, in the illustrated first position of the stem 21, 
opens into the interior 27 of the valve housing 25 and thus places the interior 27 of the 
valve housing, and therefore the interior 10 of the container, in communication with the 
metering chamber 20. The volume of the metering chamber 20 determines the desired 
amount of aerosol that is to be administered. How that chamber is filled will be explained 
later. In any event, in that first position of the stem 21 no aerosol can escape from the 
metering chamber 20 to the outside, since the metering chamber 20 is sealed from the 
outside by the seal 251. 

In the second position of the valve stem 21, the spring F is compressed and the stem 21 is 
pushed so far into the interior 27 of the valve housing 25 that there is no communication 
from the interior 27 of the valve housing 25 and from the interior 10 of the container 1 via 
the channel 29. In that second position of the stem 21, however, there is communication 
from the metering chamber 20 out to the user by means of a transverse bore 23 at the 
"inner" end of the channel 22. The amount of aerosol disposed in the metering chamber 20 
can expand through that transverse bore 23 and the channel 22 and thus be administered to 
the user either directly or by means of a special applicator. 

When the valve stem 21 is released again after the administration, the transverse bore 23 
passes into the region of the seal 251, and the metering chamber 20 is sealed from the 
outside again. The stem 21 is at that point not yet back in its first end position, but the 
transverse bore 24 is already -in communication with the interior 10 of the container 1, so 
that, as a result of the pressure difference (excess pressure in the container interior, dis- 
charged metering chamber), suspension immediately flows from the interior 10 of the 
container into the metering chamber 20 and fills that chamber. The metering chamber 20 
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is thus immediately refilled when the stem 21 is released or returned and the next admin- 
istration can therefore follow straightaway. 

As has already been mentioned in the introduction, for various reasons (for example 
stability), many pharmaceutically active substances are supplied in the container under 
pressure in the form of a suspension, that is to say in the form of a liquid comprising the 
active substance in the form of solids particles. The liquid also comprises at least a pro- 
pellant gas so that, in the second position of the stem 21, the metered amount disposed in 
the metering chamber 20 can expand and can thus be administered to the user directly or 
by means of a special applicator, as has already been explained above. 

Since the propellant gas comprises fluorohydrocarbons (preferably, for example, tetra- 
fluoroethane or heptafluoropropane) and is therefore not harmful to the ozone layer, the 
inner wall of the container 1 is coated with a plastics coating 3. That plastics coating 3 is 
preferably of polytetrafluoroethylene, also widely known by the name Teflon, or of per- 
fluoroethylenepropylene, or the layer is produced based on the particular plastics and 
applied. The use of those materials prevents significant deposits of the active substance on 
the inner wall of the container 1. The effects of corrosion and electrolysis between the 
container wall and the liquid or suspension are also avoided. 

A wide variety of processes may be used to coat the inner wall of the container 1 with the 
plastics coating 3. For example, the coating process used may be plasma coating, an 
impregnating/spraying process, hard anodization with PTFE inclusion, chemical vapour 
deposition (CVD), physical vapour deposition (PVD) and other processes that are 
customary for that purpose. The use of plasma coating is especially preferred. 

The container wall may be made, for example, from aluminium. The thickness of the wall 
is, for example, in the range from approximately 0.1 mm to approximately 2 mm and is 
preferably approximately 0.4 mm. The thickness of the plastics coating is in the range 
from approximately 1 nm to approximately 1 mm and is preferably approximately some 
10 nm to some 10 p.m. Those wall thicknesses are typical of containers that have a total 
volume in the range from approximately 1 ml to approximately 100 ml and preferably 
from approximately 5 ml to approximately 20 ml. The metering volume, that is to say the 
volume of the metering chamber 20, is then, for example, in the range from approximately 
5 \d to approximately 400 \il and is preferably from approximately 25 nl to approximately 
200 id. 
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The active substance to be administered may be, for example, an anti-asthmatically active 
substance or substance mixture, especially a substance or substance mixture from the 
corticosteroid or antiinflammatory steroid classes. Specifically, the corticosteroid may be 
the corticosteroid with the chemical name n 9a-chloro-6a-fluoro-llp,17a-dihydroxy- 
16a-methyl-3-oxo-androsta-l,4-diene-17p-methoxycarbonyl-17-propionate M . Equally 
possible, however, is the administration of other pharmaceutically active and, especially, 
anti-asthmatically active substances, such as p-sympathomimetics, LTD 4 antagonists, 
parasympatholytics, cromoglycinic acid, or of other active substances that are admin- 
istered via the lungs, nose or throat, as is the case with some proteins. It is furthermore 
also possible, for example, to store and administer in that manner Formoterol, for example 
in the form of its salt, Formoterol fiimarate, the name of which according to IUPAC 
nomenclature is ,, (±)2 , -hydroxy-5'-[(RS)-l-hydroxy-2-[[(RS)-p-methoxy-a-methyl- 
phenethyl]amino]ethyl]formanilide * fumarate - dihydrate", or a mixture of Formoterol and 
the mentioned corticosteroid. 

An especially suitable pharmaceutically active substance is also the substance called 
, XlR,2S)-(3E,5Z)-741-(3-trmuoromethylphenyl)-l-hydioxy.l0-(4-acetyl-3-^ 
2-propylphenoxy)-3,5-decadien-2-ylthio]-4-oxo-4H- l-benzopyrane-2-carboxylic acid", or 
a sodium salt of that substance, since with those substances especially small deposits, or 
no deposits at all, occur on the inner wall of the container. The complete aerosol may 
therefore in that case comprise 0.1 % to 2 % of that active substance and HFA propellant 
gases (where appropriate, cosol vents and/or surfactants may also be included). 




